Introduction
One of the big unsolved problems of QCD remains the problem of the Pomeron:
what is the relation of high energy elastic and diffractive phenomena to the underlying theory? This is not a subject in which I have actively worked. But my interest in it has in this year increased greatly. The reason has to do with ideas for experimentation at SSC/LHC which either directly address the problem or which require the understanding of strong-interaction diffractive phenomena as backgrounds for discovery-physics processes involving electroweak boson exchanges.
I will in this talk omit these motivations, which can be found elsewhere: and instead concentrate on some personal viewpoints regarding the Pomeron which may or may not be conventional. The main question has to do with the distinction between the original, old-fashioned "soft" Pomeron of the 196Os, built out of multiperipheral hadron-exchanges, and the more modern perturbative-QCD "hard"
Pomeron, built out of multiperipheral gluon exchanges. The perspective I offer comes mainly from two sources: one is heavy-flavor physics, and the other is the Manohar-Georgi view of constituent quark physics.
Heavy Flavors
Protons are complicated. I find it easier to conceptualize the problems of high In the formal M --f 00 limit, (r2) N l/a~M2, so that crtot N 1/M2. Elasticscattering requires a two gluon-exchange amplitude, so that one would expect The inelastic final states in B-B scattering should look very much like those in, e.g., 7r-w or pp scattering. These processes in turn do not exhibit prominent minijet structure until extremely high energies. Below that scale, the "old-fashioned" (e.g. The assumption entering the Gottfried sum rule is that the sea distributions are isospin-symmetric [;t( x) = U(2)] , so that the right-hand side of Eq. This same picture also helps in understanding the "spin-crisis" data, which argues that the spin transfer As from a longitudinally polarized proton to its strange quark distribution is nonvanishing and negative.' The spin transfer from proton to the up quark excess is known to be large and positive. There will be kaon as well as pion clouds around the quarks. But the transition u -+ s + K flips the quark helicity, leading to the negative correlation between the spin transfer Au to up quarks and As to strange quarks.
The bottom line from all these arguments is that it may make sense to consider the high energy B-B interaction as predominantly the collision of the pion clouds attached to the constituent quarks. This would, from a multiperipheral viewpoint, argue that the "soft" Pomeron ladders be built from the degrees of freedom contained in the Manohar-Georgi effective Lagrangian; namely, @, rr, some gg and perhaps some 00 if the linear a-model version of the chiral Lagrangian is used.
In any event, this picture is distinctly different from what was described for Y-Y scattering. And since the origin and detailed dynamics of chiral symmetry breaking in QCD is not understood, it seems prudent to maintain this distinction in the phenomenology until chiral breaking is better understood.
By definition elastic scattering is mediated by Pomeron exchange. This process lo can also be described in s-channel optical-model language.
From that point of view, the Pomeron is a quite shadowy object, not necessarily closely related to exchange of quanta such as quarks and gluons.
But highly inelastic diffraction is a different matter. It is clear, when viewed in the rest frame of the projectile which dissociates, that a lot of four-momentum is delivered to that particle. This four-momentum must in turn be carried by the quanta of QCD; namely, quarks and gluons.
A very important suggestion has been made by Ingelman and Schlein. This is not the place to delve into the details of the phenomenology. However, I wish to add one comment 13 which may help to normalize parton distributions of the Pomeron at small x. Consider the Ingelman-Schlein process illustrated in = tgap lx where x is the fraction of Pomeron momentum carried by the jet (in an appropriate reference frame). Therefore it is extremely reasonable to assume that the presence of the incipient jet pair does not influence the probability that the rapidity gap is formed. This implies factorization of the cross-section as follows: In all cases, all values of x are required to be small enough that the x-dependences are very weak.
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The conclusion, Eq. (4.6), is disquieting, since the Pomeron structure function becomes nonuniversal, and depends upon the hadron that emitted it. There is clearly more to be studied here. Nevertheless, we believe that the factorization ansatz, Eq. (4.2), is a useful reference-point for any such effort.
The Hard Pomeron
In contrast to the soft Pomeron, the first approximation to the structure function of the hard Pomeron, at least for reasonably large Z, might be that of a two-gluon system, with perhaps even a predominantly asymmetric partition of Photon exchange at large pt, assuming "factorization", namely that absorption corrections from spectator interactions can be neglectedtg has an event morphology as shown in Fig. 3a . At the edge of the rapidity gap appear "tagging-jets." In parton language, these ar? created by the quarks emitting and absorbing the virtual photon. While one knows (just from kinematics and existing data) that these #l tagging jets occur at the edge of the gap, this may not be the generic case for #l This can be stated precisely: if the jet is defined as the contents within a circle-of-radius 0.7 in the legc+plot, and the edge of the rapidity gap is defined as a tangent to that circle, then on average about 0.5 hadrons per jet per event leak into the rapidity-gap. the more complicated Pomeron. It is an important experimental and theoretical problem to determine how often coplanar-jet final states occur with a rapidity-gap in between (Fig. 3b) , and how the gap boundaries distribute themselves relative to the jet locations. I suspect that the configurations with the jets some distance away from the edges of the rapidity gap are much more frequent than those with jets on the edges of the gap. But I do not have a good way of estimating this, and am not, aware of much theoretical work on it, 20 either.
Returning to the configurations with jets on the edge of the gap, we may ask whether, as pt increases, the exchange of Pomeron ever becomes less important does, then the critical, crossover pt probably does not depend too much on the diffractively excited masses A4f and M2 2. While there is insufficient data on highmass double diffraction to resolve the question, we may, under the (dangerous?) assumption that the M2 dependences don't matter much, retreat all the way to elastic scattering and ask the question there. The naive pp elastic cross section from #2 * photon exchange, uncorrected for absorption effects, 1s given by the formula da 47rcY2 dt= t2 G2,+g$Gq2.
[1+$]-2.
(5.1)
Asymptotically, the elastic cross-section seems to fal121 roughly as tm8. So we plot t8 da/dt for the data and for the above equation (Fig. 4) , assuming GE = GM and taking extant data for 22 GM.
It is clear that there is no tendency for photonexchange to ever compete with Poaeron-exchange.
Thus a good case can be :x&de that Pomeron-exchange processes will turn out, to be just as pointlike as sirzgl+photon, or even single-gluon exchange processes.
My instincts rebel against this conclusion. It may be that elastic processes may not be a reliable indicator for highly inelastic, large pi phenomena. In any case, very much is at stake. where the dots stand for "not much else," and where the final state protons are diffractive (Fig. 5a ). Bialas and Landshoff estimate that this would be, at SSC/LHC energies, N 1% or so of the total yield of Higgs bosons produced via gluon-gluon fusion, the mechanism relevant here.
This conclusion is both remarkable and suspect. If this process is big, should not the process shown in Fig 5b, where the mass of the system produced by the colliding Pomerons is much larger than the Higgs-mass, be much bigger? And #2 We expect this to be a factor of order 5 or so, with at most logarithmic variation with s. should not the yield increase still more if the beam protons are excited into high mass diffracted states (Fig. 5c) ? And then the absence of any rapidity-gap in the final-state costs another factor, which we take to be 5. The total yield is reliably estimated by standard parton-model techniques. So putting all this together gives 
Concluding Comments
The main points which we wish to emphasize are as follows: 
